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AMENDMENT NO. 1 APRIL 2000 

TO 

IS 12048 : 1987 SPECIFICATION FOR 

HELICALLY FORMED FriTINGS FOR OVERHEAD 

LINES UP TO 33 kV 

{Page 4, clause 2.2) — Delete and renumber the rest. 

{Page 4, clause 3.0.3, line 1) — Substitute 'rods/wires'/or 'rods and wires'. 

{Page 5, clause 3.1.2, line 2) — Substitute 'rods/wires'/or 'rods'. 

{Page 6, clause 3.1.5, line 1) — Substitute 'rods/wires' /or 'rods'. 

{Page 7, clause 3.2.3.1, line 3) — Substitute 'rods/wires' /or 'rods'. 

{Page 8, clause 3.2.7, line 1) — Substitute 'rods/wires' for 'rods'. 

{Page 8, clause 5.1, line 2 and 3) — Substitute 'stay strands' for 'steel 
strands', and 'rods/wires' /or 'rods'. 

{Page 11, clause 7.4.1, line 4) — Substitute 'rods/wires' /or 'rods'. 
(ETD 37) 
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Indian Standard 

SPECIFICATION FOR 

HELICALLY FORMED FITTINGS FOR 

OVERHEAD LINES UP TO 33 kV 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Bureau of Indian Standards 
on 28 April 1987, after the draft finalized by the Conductors and 
Accessories for Overhead Dnes Sectional Committee had been approved 
by the Electrotechnical Division Council. 

0.2 Helically formed fittings are intended for use on overhead line conduc- 
tors/cables, earth wires and stay wires for various applications like dead 
ending, insulator tieing, jointing, repairing and tapping. 

0.3 The specification mainly covers the following types of helically form- 
ed fittings: 

a) Conductor dead end grips, 

b) Insulator ties, 

c) Conductor splices, 

d) Guy grip dead ends, 

e) Tap connectors, 

f) Service grip dead ends, and 

g) Lashing rods. 

03.1 Some examples of use of helically formed fittings for the above 
applications have been illustrated in Appendix A. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result or a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



*Rules for rounding off numerical values {revised). 
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1. SCOPE 

1.1 This standard specifies the requirements and tests for helically formed 
fittings for use on overhead power lines up to 33 kV. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Failing Load — The maximum load which can be applied to a fitting 
under the prescribed conditions of test. 

2.2 Flattening — Flattening of formed wires is defined as the difference 
between the largest and the smallest diameter at the given point. 

2.3 Type Test — Test intended to prove that the quality and design of a 
given type of article are in accordance with the specification. 

2.4 Acceptance Tests — Tests carried out on samples taken fi-om a lot for 
the purpose of acceptance of the lot. 

2.5 Routine Tests — Tests carried out on each fitting to check the require- 
ments which are likely to vary during production. 

3. CONSTRUCTION AND GENERAL REQUIREMENTS 

3.0 Gaieral 

3.0.1 Aluminium alloy, aluminized steel, aluminium clad steel and galva- 
nized steel wires having required mechanical strength, corrosion resistance 
and formeability, depending on the types of applications, shall be employ- 
ed in the manufacturing of the fittings. 

3.0.2 Parts of the fittings made out of die cast aluminium alloy shall be 
manufactured with alloy A6 designation of IS : 617-1975*. 

3.0.3 In case of rods and wires, no joint shall be permitted except those 
in the base rod or wire before final drawing. 

3.0.4 Nuts and bolts used shall be of steel conforming to IS : 1364-1967t 
and cottor pins conforming to IS : 2004-1978$. 



^Specification for aluminium and aluminium alloy ingots and casting for genera 
engineering purposes {second revision). 

tSpecification for precision and semi-precision haxagon bolts, screws, nuts and 
lock nuts (diameter range 6 to 39 mm) (first revision). 

tSpecification for carbon steel forgings for general engineering purposes {second 
revision). 
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3.1 General Reauirements for Construction 

3.1.1 Formed helical fittings are factory formed fittings of definite size 
and made of suitable material, compatible with the conductor on which 
they are applied, that is, aluminium alloy, aluminized steel, aluminium 
clad steel fittings for aluminium based conductors and galvanized steel 
fitting for steel conductors. Such fittings are formed in spiral shape to 
make them convenient to be applied on the conductor without excessive 
clamping pressure at any one point. The parameters of these formed fitt- 
ings are designed to suit the specific size of the conductor and hardware 
with which these are used. 

3.1.2 Wherever required, suitable gritting shall be applied to the gripp- 
ing section of the formed fittings except for lashing rods in order to 
enhance their gripping strength and conductivity. 

3.1.3 End of the formed fittings shall be suitably deburred so as to pre- 
vent damage to the conductor. 

3.1.4 Each formed set shall be marked with an indelible and distinct 
type of colour code to faciUtate its identification and application on the 
conductor. In addition, conductor dead end and guy grip dead end shall 
have cross-over mark to indicate the starting to application point. 

3.1.4.1 The following colour code shall be used for the tag and also 
for the starting/cross-over marks for quick identification: 



Conductor Size 






Colour Code 


mm 










20 

25 
30 


•> 
^ 
•^ 


For 11 kV 




Blue 
Blue 
Red 


50 

80 

100 


1 


For 33 kV 




Yellow 

Brown 

Violet 


GI Wire 










Guy grip 


for 7/3 15 mm stay 


wire 


Green 


Guy grip 


for 7/2 5 mm stay wire 


Black 



NOTE — Colour codes for other types of conductors will be added later. Till 
such time, the colour codes for conductors not covered by above may be decided 
upon by mutual agreement between the manufacturer and the purchaser. 
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3.1.4.2 A PVC/metallic tag shall be provided on each fitting to facili- 
tate its identification and application. 

3.1.5 The diameter and number of formed rods used per set of formed 
fitting shall be according to the manufacturer's drawings duly approved by 
the purchaser. 

3.2 General Requiremmts for Famed Product Used in Fittings for Various 
Applications 

3.2.1 Conductor Dead End Fittings for H. T. Lines 

3.2.1.1 Formed conductor dead end fittings for use with disc insulator 
of clevis and tongue type consists of the foUowiag parts: 

a) A cross arm strap conforming to IS : 2486 (Part 2)-1974*. 

b) Aluminium alloy die cast thimble clevis for attaching to the tongue 
of disc insulators on one end and for accomodating the loop of 
the helically formed dead end at the other end in its smooth inter- 
nal contour. The size of the thimble shall be suitable for all sizes 
of conductors indicated in 3.1.4.1. This thimble clevis is attach- 
ed to the insulator through a steel cotter pin used with a non- 
ferrous split pin of brass or stainless steel. The thimble clevis 
should have clevis dimensions according to IS : 2486 (Part 2)- 
1974*; and 

c) Helically formed dead end grip having a pre-fabricated loop to fit 
into the grooved contour of the thimble on one end and for 
application over the conductor at the other end. 

3.2.1.2 Helically formed conductor dead end fittings for use with disc 
insulator of ball and socket type, consists of the following parts: 

a) A cross arm strap conforming to IS : 2486 (Part 2)- 1974*. 

b) Forged steel ball eye or ball clevis for attaching to the socket end 
of the disc insulator. Forging shall be made in steel according to 
IS : 2004-19781. 

c) Aluminium alloy socket thimble made out of permanent mould 
cast high strength aluminium alloy for attacning to the disc 
insulators on one end and for accomodating the loop of the 



^Specification for insulator fittings for overhead power lines with a nominal 
voltages greater than 1000 V : Part 2 Dimensional requirements (first revision). 

tSpecification for carbon steel forgings for general engineering purposes {second 
revision). 
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helically formed dead end at the other end in its smooth internal 
contour. This socket thimble is attached to the disc insulator with 
the help of locking pin according to the dimensions provided in 
IS : 2486(Part 3)-1974*. 

d) According to 3.2.1.1(c). 

3.2.1.3 Conductor dead end fittings for LT lines — Helically formed 
fittings for low tension lines consist of helically formed dead ends which 
can be attached directly to LT insulator on one end and to conductor on 
the other end. No other hardware is needed. 

3.2.2 Insulator Ties — Insulator ties are helically formed fittings used 
to support and secure the conductor to the insulator. 

3.2.2.1 Helically formed ties, used for securing the conductor on pin 
insulator, shall be of a material compatible with the conductor material 
and dimensions conforming to the drawings agreed between the purchaser 
and the supplier. 

NOTE — The formed fittings are suitable only for a particular shape and size of 
neck/groove of the insulator. Necessary information m this regard shall be made 
available to the manufacturer by the purchaser. 

3.2.2.2 Elastomer tie pad for insulator shall be used with the formed 
ties to avoid abrasion of the conductor and to prevent conductor coming 
into direct contact with the insulator. 

3.2.3 Conductor Splices 

3.23.1 Full tension splices — Conductor splices for ACSR conductors 
consist of steel core splice for steel strands and aluminium alloy splice 
for outer aluminium strands. Aluminium alloy filler rods may be used, 
wherever required. In the case of GI earth wire, splices shall be made of 
suitable GI wire. For AA/AAA conductor, splices made of aluminium 
alloy shall only be used. 

3.2.3.2 Repair splices — Non-tension splices are used where steel core 
is intact but not more than one-sixth of the strands in the outermost layer 
have been severed. Such joints shall satisfy the electrical requirements of 
the conductor. 

3.2.4 Guy Grip Dead Ends — Guy grip dead ends are applied on one side 
of the thimble attached to the bow of the stay rod and on the other side 
to the guy wire. These can be used directly with guy insulators also. 



^Specification for insulator fittings for overhead power lines with a nominal vol- 
tages greater than 1 000 V: Part 3 Locking devices. 
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3.2.5 Tap Connectors — Tap connectors consist of aluminium alloy wires 
and are used as standard tap connectors, and for tapping branch lines/ 
services fom the maia conductor. Sizes of the main and the tap conduc- 
tor/cable shall be specified by the purchaser. 

3.2.6 Service Grip Dead End — Service grip dead ends are used for the 
termination of messenger wire of the service cable. The fitting shall be 
applied to the shackle insulator or reel attached to the pole. 

3.2.7 Lashing Rods — Lashing rods are helically formed fittings used to 
secure service cables on to the messenger wire. 

4. MATERIAL 

4.1 Materials of the wires used in the manufacture of the fittings shall 
have the dimensional, mechanical and electrical properties as specified in 
the foUowiag clauses. 

4.1.1 Aluminium alloy wires conforming to IS : 398 (Part 4)- 1979*. 

4.1.2 Aluminized steel wires conforming to IS : 3835-19661. 

4.1.3 Aluminium clad wires {requirements under consideration). 

NOTE — At present there is no Indian Standard for aluminium clad wires. 
Till such time, tne material requirements for these types of wires shall be mutually 
decided upon by the supplier and the purchaser. 

4.1.4 Galvanized steel wires conforming to IS : 398 (Part 2)- 1979$. 

4.1.5 Materials used for chloroprene pad shall have the properties 
specified ia Table 1. 

5. DIRECTION OF LAY 

5.1 The lay of helix for formed fittings shall be right hand in line with the 
standard practice for outer stranding of the conmictor or steel strands, to 
which it is applied. The rods shall be subsequently cut to size in uniform 
lergths. Number of each rods which form a set shall be taped together 
for application on the conductor. 



^Specification for aluminium conductors for overhead transmission purposes: Part 4 
Alummium alloy stranded conductors (aluminium-magnesium-silicon type) {second 
revision). 

tSpecification for aluminized steel core wire for aluminium conductors (ACSR). 

^Specification for aluminium conductors for overhead transmission purposes: Part 2 
Alummium conductors, galvanized steel reinforced {second revision). 

8 



IS : 12048 - 1987 



TABLE 1 PROPERTIES FOR ELASTOMER PAD 

(Clause 4.1.5) 

1. a) Tensile strength Minimum 140 kg/cm^ 

b) Tensile strength Not less than 85 percent of the test value 

(after ageing) obtained in 1 (a) 

2. a) Elongation 300 percent 

b) Elongation Not less than 60 percent of the test value 

(after ageing) obtained in 2 (a). 

3. a) Shore hardness, A 70 + 5 

(before ageing) 

b) Shore hardness Not more than 15 percent of the test value 

(after ageing) obtained in 3 (a). 

NOTE — Ageing should be carried out for 70 hours at 100°C. 

4. Compression set 50 percent maximum [test to be done in ac- 

cordance with IS : 3400 (Part 10)4977*] 

*Methods of test for vulcanized rubber: Part 10 Compression set at constant strain 
(first revision). 

6. PACKING AND MARKING 

6.1 Helically formed fittings shall be packed suitably in cartons. For the 
purposes of safe transportation, the cartons shall be packed in wooden 
crates. 

6.2 The packings of the fittings should carry the following information: 

a) Manufacturer's name and trade-mark; 

b) Size of conductor and numbers; 

c) Name of the purchaser; 

d) Batch No., date, month and year of manufacture; and 

e) Any other markings agreed to between the manufacturer and the 
purchaser. 

6.3 The fitting may also be marked with the Standard Mark. 

NOTE — The use of the Standard Mark is govemed Iw the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made there- 
under. The Standard Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of 
that standard under a well defined system of inspection, testing and quality control 
which is devised and supervised by BIS and operated by the producer. Standard 
marked products are also continuously checked by BIS for conformity to that 
standard as a further safeguard. Details of conditions, under which a licence for 
the use of the Standard Mark may be granted to manufacturers or producers may 
be obtained from the Bureau of Indian Standards. 
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7. TESTS 

7.1 Oassification of Tests 

7.1.1 Type Tests — The following shall constitute the type tests: 

Applicable to 

a) Visual examination (5^^7.2) All fittings 

b) Verification of dimensions {see 7.3) All fittings 

c) Tensile strength test on finished products All fittings 
{seel A) 

d) Electrical resistance test {see 7.5) All aluminium alloy 

fittings 

e) Wrapping test {see 7.6) All fittings 

f) Slip strength test {see 1,1) Conductor dead ends, 

guy grips and splices 

g) Resilience test {see 7.8) Conductor dead ends, 

guy grips and conductor 
splices 

h) Unbalanced load test {see 7.9) Ties only 

j) Fatigue test {see 7.10) Conductor dead ends, 

ties and splices 

k) Galvanization test {see 7.11) Hardwares and fittings 

using GI wires 

m) Pull-off strength test {see 7.12) Distribution ties 

n) Electrical and mechanical test {see 7.13) Tap connectors 

p) Test on elastomer pads {see Table 1) Elastomer pads 

The manufacturer shall submit not less than 3 samples identical 
in all respects for carrying out type tests with the test certificate giving 
material and dimensional details of the products. 

1.1.2 Acceptance Tests 

7.1.2.1 The fallowings shall constitute the acceptance tests: 

a) Visual examination {see 7.2), 

b) Verification of dimension {see 7.3), 

c) Tensile strength test {seel,^), 

d) Electrical resistance test {see 7.5), 

10 
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e) Wrapping test (see 7.6), 

f) Slip strength test (see 7.7), 

g) Resilience test (see 7.8), 

h) Unbalanced load test (see 7.9), 

j) Galvanization test (see 7.11), 

k) Pull-off strength (see 7.12), and 

m) Electrical and mechanical tests on tap connectors (see 7.13). 

7.1.2.2 The tests prescribed in 4.1 should be adopted as acceptance 
tests on the individual wires used in maldng the helically formed fittings. 

7.1.2.3 The sampling procedure and criteria of acceptance shall be 
subject to agreement between the supplier and the purchaser. In 
the absence or such an agreement, the sampliag procedure detailed in 
Appendix B may be followed. 

7.1.3 Routine Tests 
7.1.3.1 The followiag shall constitute the routine tests: 

a) Visual examination (see 7.2), and 

b) Verification of dimensions (see 7.3). 

7.2 Visual Examination — All fittings shall be checked visually for good 
workmanship and smooth finish. 

7.3 Verification of Dimensions — The dimensions shall be checked in 
accordance with the approved drawings and the dimensional requirements 
specified in the respective standards tor wires. 

7.4 Tensile Strength Test 

7.4.1 Helically formed wires shall be straightened by light hammering 
and tested for tensile strength on a suitable tensile machine. The tensile 
strength test shall be carried out according to the method specified in the 
respective standards for wires. The tensile strength of the formed rods 
shall not be less than that of the specified values. 

7.4.2 For Thimbles and other than Formed Fittings — The dead end 
clevis thimble or socket thimbles and the straps or the straps with ball 
eyes shall be tested for this test in accordance with the requirements of 
the mechanical faUiag load of IS : 2486 (Part 1) - 1971*. 



^Specification for insulator fittings for overhead power lines with a nominal volt- 
ages greater than 1 000 V: Part 1 General requirements and tests (first revision). 

11 
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7.5 Electrical Resistance Test — This test shall be done on straightened 
aluminium alloy fomied wires according to IS : 2121 (Part 1) - 1981.* 
The conductivity of the same should not be less than 39 percent lACS. 

7.6 Wr^ping Test — The formed fittings made of aluminium alloy wires 
should be wrapped on a wire of its own diameter to form a close helix. 
This test should conform to the requirements specified in the respective 
standards mentioned in 4.1. The wires should not break or show mcture 
when tested as above. 

7.7 Skip Strengfli Test 

7.7.1 A set of dead end fittings shall be applied to the specified con- 
ductor as near as possible to the working conditions. A tensile load of 
50 percent of the breaking load of the conductor shall be applied and the 
conductor shall be marked in such a way that movement relative to the 
clamp can be easily detected. Without subsequent adjustment, the load 
should be steadily increased till the load at wihch the movement of the 
fitting relative to the conductor is noticed, should be noted. Helically 
formed dead end should withstand guaranteed load when the load is main- 
tained for one minute. Guaranteed load should not be less than the break- 
ing strength of the conductor according to the following values: 

85 percent ACSR 

90 percent Aluminium alloy, all aluminium conductors 

and conductors splices (according to IS : 
2121 (Parti) -1981*) 

100 percent Guy grip 

50 percent Low tension dead ends and service grips. 

However, in case of ACSR conductor, the formed dead end should 
not allow the conductor to slip before it yields. 

7.8 Resilience Test — This test shall be carried out on dead ends and 
splices only. 

7.8.1 A set of helically formed fittings are wrapped and unwrapped on 
apiece of conductor 3 times successively. The neUcal fitting should not 
lose its resilience even after 3 applications and should be able to pass the 
slip strength test requirements mentioned in 7.7 thereafter. 



* Specification for conductors and earth wires accessories for overhead power lines: 
Part 1 Armour rods, binding wires and tapes (first revision). 
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7.9 Unbalanced Holding Strength Test — The test is intended to simulate 
the broken-wire condition. A span of minimum 20 metres tensioned for 
35 percent of UTS of the conductor shall be erected in the laboratory and 
a pin insulator along with the insulator tie under test shall be apphed in 
the middle of the span. The conductor used for this purpose shall be of 
specific size with which the insulator tie is to be used. The test set up shall 
be such that it should be possible to apply a pull on one of the two dead 
ends of the conductor. For the purpose of this test, a steel replica of the 
insulator shall be used. 

During the test, tension on one side of the pin insulator shall be 
suddenly released and effect observed. No slippage or damage to the 
fitting shall occur. After releasing tension from the other end, the fitting 
should retain the original form. Tnis test will not only check the unbalanc- 
ed holding strength of the fitting but will also prove the resilience of the 
fitting in the event of broken wire condition. 

The test shall be repeated. After releasing the conductor tension on 
one side, pulling force shall be slowly applied on the other dead end to 
pull the conductor till slippage/damage occurs. This force shall not be less 
than 320 kg. 

7.10 Fatigue Test — This test shall be carried out on all types of fittings 
except lashing rods and tap connectors. 

7.10.1 Fittings should be subjected to fatigue test along with the conduc- 
tor by imparting ten million cycles of peak amplitudes at a frequency 
above 30 cycles/second for a minimum spsin lengtn of 30 metres, at the 
everyday tension of the conductor. The amplitude of the vibration at 
antinodal points shall not be less than 50 percent of the diameter of the 
conductor, with the conductor having a tension equal to 40 percent of its 
UTS. The test should be carried out for 10 million cycles after which the 
conductor fitting and insulator should be examined. 

There should be no damage to the conductor where the fitting is 
attached to the conductor or the insulator. The fitting should be able to 
withstand the test without any damage. The conductor and the insulator 
should be examiaed which should show no damage. 

7.11 Galvanizing Test — Galvaniziag test shall be carried out on the hard- 
wares and fittings usiag GI wires. Test shall be carried out in accordance 
with IS : 2633-1972* for uniformity and IS : 6745-19721 for weight of zinc 
coating, and the fitting shall meet the requirements of these specifications. 



^Methods of testing uniformity of coating on zinc coated articles (first revision). 
tMethods of determination of weight of zinc coating on zinc coated iron and steel 
articles. 
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7.12 Pull-off Strength Test — This test is intended to simulate the con- 
ductor pull-off conditions created by conditions including elevation differ- 
ence of the supporting structures on the two sides of the tie. A span of 
minimum 20 metres tensioned for 35 percent of UTS of the conductor 
shall be erected in the laboratory with a conductor of the specified size 
with which the fitting is intended to be used. A steel repUca of pin 
insulator along with the insulator tie under test shall be applied in inverted 
position in the middle of span so that a suitable upward force can be 
applied on the pin by means of a machine. The pull-off strength of the tie 
shall not be less than 200 kg. 

7.13 Electrical and Mechanical Tests on Tap Connectors — These tests 
shall be carried out on tap connectors in accordance with IS : 5561-1970*. 



APPENDIX A 

ILLUSTRATIVE FIGURES REGARDING APPLICATIONS OF 
HELICALLY FORMED FITTINGS 



{Clause 0.3.1) 




CONDUCTOR DEADEND GRIP H T 




O 

DISTRIBUTION TIE 



^Specification for electric power connectors. 
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LINE SPLICE 





GUY GRIP 



TAP CONNECTOR 




CONDUCTOR GRIP DEADEND L T 
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LASHING ROD 




SIDE TIE L T 
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APPENDIX B 

(Clause 7.1.2.3) 
SAMPLING PROCEDURE FOR HELICALLY FORMED FITTINGS 



A-1. SCALE OF SAMPLING 

A-1.1 Lot — In a consignment, all the helically formed fittings of the same 
size manufactured in the same factory under similar conditions of produc- 
tion shall be grouped together to constitute a lot. 
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A-1.2 The number of fittings to be selected fi'om each lot shall depend 
upon the size of the lot and shall be in accordance with col 1 and 2 of 
Table 2. 



TABLE 2 SAMPLE SIZE AND ACCEPTANCE NUMBER 

LOT SIZE FOR VISUAL, DIMENSIONAL AND FOR OTHER 

ELECTRICAL RESISTANCE TEST ACCEPTANCE TESTS 

sample Acceptance 

Size Number 

(1) (2) (3) (4) 

Up to 300 13 2 

301 to 500 20 1 3 

501 to 1000 32 2 5 

1 001 and above 50 3 7 



A-13 These fittings shall be selected fiDm the lot at random. In order to 
ensure the randomness of selection, procedures given in IS : 4905-1968* 
may be followed. 

A-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

A-2.1 AU the fittings covered under this standard and selected at random 
in accordance with col 1 and 2 of Table 2 shall be subjected to visual 
examination, dimensional requirements and electrical resistance test. A 
fitting, failing to meet any of the requirements, shall be termed as defec- 
tive The lot shall be considered as conforming to these requirements if 
the number of defectives is less than or equal to the corresponding accep- 
tance number (see col 3 of Table 2), otherwise not. 

A-2.2 The lot, which has been found as conforming to the above require- 
ments, shall then be tested for remaining acceptance tests. For this pu4>ose, 
the sample size shall be in accordance with col 1 and 4 of Table 2. The 
lot shall be considered as conforming to these requirements if no defect is 
found in the sample. 

A-23 The lot shall be considered as conforming to the requirements if 
acceptance tests of A-2.1 and A-2.2 are satisfied. 



^Methods for random sampling. 
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